Abstract. Barium aluminates were formed by the continuous precipitation method at different values of pH. The influence of ageing process and precipitation pH on the phase composition of the precipitate after firing was found. It was showed that there is growth of the 3BaOAl2O3 concentration after ageing of precipitate during 7 days. Presumably, this process is associated with a decrease in the number of crystals, increasing their size in the ageing process of precipitate and chemical processes that occur during ageing: hydrolysis, hydration, dehydration.
Introduction
Dispenser cathodes are widely used in most electronic devices. Dispenser cathode is a cathode which is based on a porous sponge made of refractory metal. Tungsten powder is often used as the sponge material. The sponge pores are filled by the active substance to complete saturation of them. Mixture of barium oxide compounds with the acid or amphoteric oxides of some elements is the active substance. The operating principle of the cathode is based on the active substance interaction with metal of the sponge (reducing agent), thereby forming free barium, which activates the cathode.
Recently, technologies for obtaining chemically pure substances [1] [2] [3] found wide application. The classical method for preparing active substance is firing of barium carbonate with calcium carbonate and aluminum oxide ( fig. 1a) . However, this method has significant drawbacks. The products synthesized in this way are not sufficiently pure and have particle size heterogeneity.
In [4] , the method for obtaining active substances was used by coprecipitation components, which formed barium-calcium aluminates and barium-calcium tungstates at subsequent firing of the precipitate. This technique has several advantages: rapidity of the reaction, the minimum amount of impurities. However, the disadvantage of this method is a batch process for the implementation of the process, leading to instability and poor reproducibility of the quality characteristics of the finished product.
We propose to eliminate these drawbacks by the use of continuous precipitation technology at constant pH. This technique allows obtaining a substance with the desired final characteristics.
Furthermore, the precipitate final characteristics largely depend on precipitation parameters such as the concentration of the initial solutions, the value of pH, precipitation temperature, ageing time and temperature of the washing liquid.
In this paper we explored the effect of precipitation pH and ageing process on the formation of the final phase composition of the precipitate after firing. 
Materials and Methods

-
Phase composition of the precipitate after firing was obtained by the XRD method on the Shimadzu XRD-7000S diffractometer. The following parameters were used during the experiment: scan speed -2º per minute; scanning step -0.03º; range of angles -20-50º; 1.5 seconds for information accumulation. The average crystallite size was determined using the Debye-Scherrer equation from the broadening of the diffraction peaks, taking into account the instrumental broadening and software PowderCell 2.4.
The Experimental Procedure
The preparation of the active substances was performed on the experimental facility which was previously successfully applied in the preparation of catalysts and sorbents of medical immunobiological drugs [6] . The scheme of experimental facility is shown in fig. 2 . The construction of the experimental setup makes possible precipitation in periodic and continuous modes, at constant or variable volume, variable and constant pH, and different temperatures.
Solutions of aluminum nitrate and barium nitrate and sodium carbonate with given concentrations were supplied from tanks (1, 2) to the reactor (6) through the thermostat (5) by peristaltic pumps (3, 4) . Precipitation was carried out at room temperature. Stirring was carried out using a mechanical stirrer (8). PH values were determined by pH-meter (9); electrodes are installed directly in the reactor. Adjustment and maintenance of the pH value was carried by changing the rate of sodium carbonate supplying. Formed precipitate was supplied into collector (11) by pump (10).
Precipitation was done at three values of pH: 6.5, 7.0, 7.5. Part of samples was kept in the mother liquor at room temperature during 7 days. The precipitate was washed to a negative reaction to an anion NO 3-. After washing in distilled water the precipitate was dried to constant weight at temperature of 110 °C. Then the process of firing was done for precipitate at temperature of 1400 °C during 2 hours. Brief scheme of the experiment is shown in figure 1b.
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Results and Discussion
The results of XRD analysis of the barium aluminate are shown in the Table 1 . It should be noted that the mainly dominates monoaluminate barium in the materials obtained at a given pH and not subjected to aging. The change of pH does not influence the phase composition of the precipitate after firing. Stage of ageing, which is allowed to proceed for 7 days, has a significant impact on the phase composition of the precipitate after firing. For example, at pH 6.5, 7.0 and 7.5, there is an increase of 3BaOAl2O3 content on 28.8 %, 25.3 % and 62.1 % respectively compared with precipitate after firing obtained by the same value of pH, but do not subjected to the ageing process.
It can be assumed that this process is related to physical and chemical phenomena occurring during ageing, such as the improvement of the structure of crystals, desorption of contaminants trapped in the precipitation process, as well as enlargement of the primary crystals.
Furthermore, there are possibly chemical processes in the precipitate when it stored under a layer of mother liquor. These chemical processes lead to changes in chemical and physical properties of the precipitate and in its chemical composition. Possible to assume that some processes such as hydrolysis, hydration and dehydration occur during the ageing processes of precipitate, which cause the increase the content of 3BaOAl2O6 in the material after firing.
Conclusion
Barium aluminates were formed by the continuous precipitation method at different values of pH. The influence of ageing process and precipitation pH on the phase composition of the precipitate after firing was found. It was showed that there is growth of the 3BaOAl2O3 concentration after ageing of precipitate during 7 days. Presumably, this process is associated with a decrease in the number of crystals, increasing their size in the ageing process of precipitate and chemical processes that occur during ageing: hydrolysis, hydration, dehydration.
